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Reduction of Ozone in an Enclosed Environment 

This invention relates to the reduction of ozone in an 
enclosed environment. 

The rising number of asthma sufferers in the Western 
World and in particular in the United Kingdom is a matter 
of great concern and much research has been done to 
understand both the causes of the disease and the 
mechanisms which trigger the onset of an attack. 

It is known from published papers by RB Devlin et al 
("Health Effects of Ozone", Science and Medicine, May/ June 
1997, pages 8 to 17) and by N A Molfino et al ("Effect of 
Low Concentrations of Ozone on Inhaled Allergen Responses 
in Asthmatic Subjects", The Lancet, Volume 338, No. 8761, 
27 July 1991, pages 199 to 203) that relatively low levels 
of ozone, similar to those commonly occurring in urban 
areas, can increase the likelihood of asthma attacks. 

Ozone occurs naturally and can for example be caused 
by thunder storms. Ozone is also created by ultraviolet 
light. Further, in an office environment levels of ozone 
can rise significantly due to the ozone produced by 
electrostatic printing equipment such as laser printers and 
photocopiers. 

The problem of reducing the level of ozone produced by 
apparatus such as a photocopier or laser printer has been 
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addressed in US 4,853,735* It has been recognised that 
such devices are a principle source of ozone in an office 
environment and thus this document attempts to deal with 
the problem by reducing the level of ozone near the source 
i,e. within the apparatus. In order to achieve this a 
volatile ozone removing agent comprising a mixture of a 
terpenoid and a glycol family material is used. An ozone 
removing device is located within the photocopier machine 
and is designed to provide a controlled flow rate of ozone 
removing agent. With this arrangement, there are several 
disadvantages. Firstly the location of the ozone removing 
agent within the confines of the photocopier means that it 
will be subject to temperature ranges well outside the 
normal range of room temperatures and so the evaporation 
rates will vary accordingly. Another difficulty is that 
the ozone removing device is a fixture to the photocopier 
and so will tend to be regarded as a replaceable item for 
the photocopier, which will require installation, and the 
device will be priced accordingly. Furthermore, the device 
requires the use of glycol which is a corrosive material. 
In addition, ozone is a naturally unstable compound and so, 
outside working hours, the ozone levels in a room will fall 
to a baseline level, and thus any evaporation of ozone 
reducing agent outside working hours is effectively wasted. 
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US Patent 5,567^416 discloses a slow-volatizing 
terpenoid composition comprising a mixture of a terpenoid 
and an anti-oxidant absorbed into a polymeric network 
material. There are several difficulties associated with 
this proposal; the substance involved has a relatively low 
boiling point and uses an additive to raise the flash point 
of the composition. The additive is 

dichloropentaf luoropropane (HCFC225) which is thought by 
some to be environmentally undesirable. Furthermore the 
composition includes an anti-oxidant which is intended to 
prevent oxidation of the limonene. Since ozone is a 
powerful oxidizing agent, it is believed that this anti- 
oxidant may inhibit the reaction of the terpene with ozone. 

US Patent 5,256,377 describes an ozone removing device 
which again is primarily for use in photocopiers. A 
terpenoid is absorbed onto a support material and subjected 
to forced ventilation by means of a fan at the outlet of a 
photocopier. 

Japanese Patent Documents JP 1310366, JP 2090184 and 
JP 62155927 each disclose arrangements in which an ozone 
removing device is located in or adjacent the exhaust duct 
of a photocopier. 

Accordingly, it is an aim of this invention to provide 
a passive method and apparatus for controlling the level of 
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ozone in a room or other generally enclosed environment 
which does not rely on heating or forced ventilation and 
furthermore which provides a controlled release of ozone 
reducing agent at a rate commensurate with maintaining the 
ozone levels in a room housing a photocopier and/or a laser 
printer at acceptable levels, without requiring the use of 
potentially harmful additives, so as to make effective use 
of the ozone reducing agent to provide an extended ozone- 
reducing effect. 

Accordingly, in one aspect, this invention provides a 
method of reducing the level of ozone in a generally 
enclosed environment, which comprises releasing vapour from 
a terpenoid or a mixture of terpenoids into the environment 
at a controlled rate. 

In studies conducted by the Applicants it has been 
found that a useful control effect is achieved by releasing 
the terpenoid vapour at a rate of between 40 and 120mg per 
hour, more preferably between 60 and lOOmg per hour, and 
ideally about 80mg per hour. The Applicants have 

determined that a room may be dosed with terpenoid 
compounds at a required given evaporation rate by careful 
balancing of the emission characteristics of the support 
(e.g. void volume, pore size, particulate size etc.) with 
the evaporation characteristics of the terpenoid compound 
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(determined by, e.g. the boiling point temperature) and the 
amount of terpenoid to be stored. Thus in one preferred 
example linalool is impregnated into an emission element of 
Vyon E grade material, and, for the size of emission 
element used an emission rate of about 80 mg/hour is 
achieved. More volatile compounds (i.e. with lower boiling 
points) would need to be used with a less emissive 
material . 

It is preferred for said terpenoid vapour to be 
released by evaporation from an emission element of 
absorbent material. The evaporation preferably takes place 
at normal room temperature (17° C to 25^ C) (i.e. no heating 
is required) , such that the evaporation rate, and thus 
working life of the emission element can be predicted. 
Likewise evaporation and permeation of the vapour 
throughout the generally enclosed environment preferably 
occurs in natural, unforced ventilation (i.e. no fan or 
confining duct is used) . 

Preferably said emission element is located in a 
container configurable between an open position, in which 
the element is exposed to the ambient atmosphere and a 
closed position in which said element is generally enclosed 
within a housing- 
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Preferably the emission element comprises a porous 
synthetic polymer structure. The polymer lattice may 
conveniently be produced by moulding and/or sintering a 
starting material comprising a synthetic thermo-plastic 
polymer in particulate form. 

In one embodiment, the starting material is a high 
density polyethylene in which at least 80% by weight of the 
particles have a particle size within the range of from 1 
to 500 micron. 

Naturally the size and weight of the emission element 
depend at least partly on the size of the room to be 
treated^ the volatility of the absorbed liquid and the 
porosity of the element. In one example said emission 
element, before absorption of said terpenoid, may typically 
weigh from 5 to 15 grams. The emission element preferably 
contains between 10 and 20 grams of terpenoid liquid, and 
ideally about 15 grams thereof. 

The void volume of the emission element may 
conveniently lie in the range of from 25% to 70% and more 
preferably between 30% and 55%. In a particular example, 
the average pore size of the emission element is between 10 
and 100 microns. 

Preferably the or each terpenoid comprises a terpene 
or a carotenoid. At least one of the terpenoid compounds 
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preferably comprises a compound extracted from a plant, or 
a synthesised compound corresponding to a constituent of a 
plant extract. Plant extracts that we have found to be 
suitable are lavender oil, orange oil, grapefruit oil, lime 
oil, myrtle oil, coriander oil, tea tree oil, elecampane 
oil, juniper oil, dill oil, lemon oil, elemi oil, Spanish 
sage oil, cypress oil, pine needle oil, lemon balm 
(melissa) oil, nutmeg oil, ylang ylang oil, basil oil, 
grapeseed oil, whilst suitable natural or synthesised 
compounds comprise a phellandrene, a humulene, a terpinene, 
limonene, a pinene, P caryophyllene, linalool, linalyl 
acetate, and myrcene. 

To enhance safety without requiring the use of 
modifiers etc., the flash point of the terpenoid compound 
is preferably greater than 60° C. 

Of the compounds set out above we have found linalool 
to be particularly effective in terms of reaction with 
ozone and a sustained evaporation rate. 

In another aspect, this invention provides the use of 
at least one of lavender oil, orange oil, grapefruit oil, 
lime oil, myrtle oil, coriander oil, tea tree oil, 
elecampane oil, juniper oil, dill oil, lemon oil, elemi 
oil, Spanish sage oil, cypress oil, pine needle oil, lemon 
balm (melissa) oil, nutmeg oil, ylang ylang oil, basil oil. 
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grapeseed oil, a phellandrine, a humulene, a terpinene, 
limonene, a pinene, P caryophyllene, linalool, linalyl 
acetate, or myrcene for the removal of ozone in a generally 
enclosed environment . 

In another aspect, this invention provides apparatus 
for removing ozone in a generally enclosed environment, 
said apparatus comprising an emission element of absorbent 
material impregnated with at least one terpenoid compound 
located within a container which in use allows free 
circulation of vapour into said environment. 

Preferably said container is reconf igurable between an 
open operational configuration, in which vapour evaporating 
from said emission element may dissipate into said 
environment, and a closed configuration in which said 
emission element is enclosed. 

Advantageously, said container comprises an inner 
housing having perforate walls, said inner housing being 
movably mounted with respect to an outer housing. 
Preferably said emission element comprises a porous polymer 
substrate impregnated with a terpenoid compound. Said 
terpenoid compound may advantageously comprise linalool, 
preferably without additives. Preferably said emission 
element contains between 10 and 20 grams of linalool. 
Preferably said emission element has a void volume of 
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between 25% and 70% and an average pore size of between 10 
and 100 microns - 

Whilst the invention has been described above it 
extends to any inventive combination of the features set 
out above or in the following description. 

The invention may be performed in various ways, and an 
embodiment thereof and certain test results will now be 
described in detail, reference being made to the 
accompanying drawings, in which:- 

Figure 1 is a front plan view of an ozone removing 
apparatus in accordance with the invention, in an open 
position; 

Figure 2 is a side view, taken on the left hand side 
of the apparatus of Figure 1; 

Figure 3 is a graph showing the decay of the 
concentration of ozone in a closed environment (i) 
naturally and (ii) when an ozone reducing device in 
accordance with this invention is present, and 

Figure 4 (a) to 4 (d) are comparative graphs showing the 
build up of ozone in a closed environment containing an 
ozone generator (i) with natural decay only (ii) with a 
first example of this invention and (iii) with a second 
example of this invention, after 72, 96, 120 and 168 hours 
respectively . 
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Referring to Figures 1 and 2, a dispenser comprises a 
perforated housing 10 containing an emission disk or 
element 12 made of a sheet of an absorbent porous polymer 
lattice structure available under the Trade Name Vyon Grade 
E from Porvair Limited, Norfolk, UK. The disk was 

approximately 90mm in diameter, 5mm thick, and weighed 
approximately 10 grams. The emission element 12 was left 
to stand in a dish of a terpenoid (in this example 
linalool) until saturated. The emission element took up 
about 15 grams of linalool. The porosity of the support 
was selected having regard to the volatility of the 
linalool so that, under normal room temperature conditions, 
with natural ventilation, the emission element emitted 
about 80mg of linalool per hour. This gave a theoretical 
maximum life of 187.5 hours which is equivalent to 
approximately one month of working hours in a typical 
office room containing a photocopier. 

The perforated housing 10 is pivotally mounted within 
an outer, imperforate housing 14 having a pivotal 
attachment, so that the apparatus can be moved between an 
open position (as shown in Figure 1) and a closed position 
in which the container is enclosed substantially wholly 
within the housing 14 thus preventing release of the 
linalool . 
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Referring now to Figure 3, this is a graph showing the 
natural decay rate of ozone and the decay rate with a 
product in accordance with the invention. In this instance 
the product included a rectangular emission element of Vyon 
F material, of 90iran x 70mm and 4.75mm thickness, 
impregnated with about 15 grams of linalool. It will be 
seen that the time taken for the ozone concentration to 
reduce naturally to 50 ppb is over 1000 seconds, whereas 
with the example of the invention the ozone concentration 
reduces to 50 ppb in about 260 seconds. 

Referring now to Figures 4a to 4d, these are graphs 
showing the ozone concentration or build up in a closed 
test environment when an ozone generator is turned on. On 
each graph there are three traces; the ozone concentration 
without any ozone removing agent, and the ozone 
concentration with two examples of the invention (Vyon E#l 
and Vyon E#2) . In addition to this, the sequence of 
Figures 4(a) to 4(d) show the characteristics of two 
examples of the invention after 72, 96, 120 and 168 hours 
respectively. The examples of the invention comprised Vyon 
E grade disks 90mm in diameter and 4.75 mm thick, with an 
original impregnation of about 15gms of linalool- These 
graphs show individually that the examples of the invention 
maintain the ozone concentration at a peak level of below 
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about 75 ppb and generally at about 50 ppb or lower, 
whereas without the ozone-removing devices the ozone 
concentration would reach over 200 ppb. The graphs as a 
set show that the examples of the invention retain their 
ozone-removing effect substantially unchanged for at least 
168 hours. Assuming that the devices are closed outside 
working hours and that there is no significant evaporation 
when closed, this means that the examples will continue to 
be highly effective for at least 21 working days. 

As noted above the apparatus emits linalool vapour at 
a rate of about 80mg per hour, (when the device is open) , 
This emission rate is substantially constant over the life 
of the pad. Our studies have shown that, in a typical 
office environment including a photocopier and a laser jet, 
about lOmg of ozone may be produced per hour. Given the 
relative molecular weights of linalool and ozone, 32mg of 
linalool per hour would be required, assuming that each 
molecule of linalool reacted with an ozone molecule- In 
practice an excess of linalool is required and for this 
purpose a factor of between 2 and 3 has been found to work 
reasonably well. Accordingly it has been found that an 
evaporation rate of linalool of between 60 to lOOmg per 
hour provides good performance. 
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These emission rates, together with the sustained 
extended emission life achieved through careful matching of 
the properties of the oil with the emission element, 
provide a particularly effective solution to the problem of 
maintaining low ozone levels in an office environment. 
Furthermore, the active agent in the material can be 
derived from natural sources or be a synthetic derivation 
thereof, and so is environmentally friendly without 
requiring additives, which may themselves be seen as 
environmentally unfriendly, or other substances which may 
add to the material or manufacturing cost of the device. 

Whilst the above embodiment uses linalool on a 
absorbent pad of Vyon E material, it will of course be 
appreciated that other terpenoids may be used with other 
emission elements . 

The tables below illustrate the terpenoid compounds 
which have been tested for their effectiveness in carrying 
out the present invention. In Table 1, the compounds are 
shown ranked in order of reactivity, showing the time taken 
to reduce the concentration of ozone in a standard test 
atmosphere (lOOppb ozone) to 50% of the standard 
concentration (tlOO-50) and to 20% of the standard 
concentration (tlOO-20) . 
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The tests were carried out with a grade of Vyon 
material which emitted at a higher rate than Vyon 'E', 
initially impregnated with 5ml of linalool, but the results 
are a good illustration of the relative performance of the 
substances • 
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TABLE 1 
Essential O il and Chemical Reactivity 



l^sscntial Uii/Cncmicai 


tlUOoO (sec) 


1 100-20 (sec) 


Tangerine 


112 


226 


Myrcene 


122 


261 


Mandarin 


122 


280 


Limonene 


131 


292 


rir needle 


132 


336 


Melissa 


163 


407 


Carrol seed 


169 


404 


Linalool 


lo^ 


387 


r>ay 


1 o< 


526 


1^1 n sceu 




587 


JYiyriie 


20U 


506 


A n n £k 1 






ivavensara 




567 


n ^ \ r ^ A % 

iviay cnang 




524 


Inula 


2oU 


f >4 J 

544 


Petitgrain 


263 


647 


Cajcput 


mil 
276 


723 


p-pinene 


zoo 


Dj3 


Coriander 


292 


571 


Manuka 


320 


756 


Clary Sage 


320 


714 


Ho Wood 


325 


866 


Eucalyptus 


328 


664 


Spearmint 


329 


776 


Citronella 


330 


>1000 


P-Caryophyllene 


344 


645 
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Sage 


350 


>1000 


Peppermint 


352 


730 


Ginger 


354 


814 


Niaouli 


359 


741 


Lynaiyl acetate 


375 


736 


Myrrh 


384 


839 


Palmajosa 


388 


892 


Spanish sage 


392 


>1000 


Thyme 


392 


>1000 


Geraniol 


399 


>1000 


Valerian 


407 


785 


Cardanion 


409 


992 


Orcgano 


423 


954 


Patchouli 


460 


>1000 


Friars Balsam 


468 


>1000 


Terpineol 


474 




Ncrol 


486 


>1000 


Cinnamon 


503 


>1000 


Citronellol 


530 


>1000 


Ylang Ylang Extra 


531 


>1000 


Geranium 


538 


>1000 


Ylang Ylang 


539 


>1000 


Cedar Wood 


539 


>1000 


Jasmine 


584 


>1000 


Amyris 


628 


>1000 


Citral 


647 


>1000 


Soya 


667 


>1000 


Famesol 


669 


>1000 


Coconut 


673 


>1000 


Hop Oil 


688 


>1000 
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TABLE 1 {cont.2) 



Oleic acid * 


388 


>IO0O 


Canot tissue < 


691 


>iooo 1 


Almond Oil 


731 


>1000 


Clove bud 


738 


>1000 


Hypericum 


741 


>iooo 1 


Hop Extract 


742 


>iooo 1 


Calendula 


749 


>1000 1 


Borage 


768 


>1000 


Sunflower 


771 


>iooo 1 


Apricot Kcmal 


784 


>1000 


Rosehip 


796 


>1000 1 


Grape Seed 


SOS 


>iooo 1 


Evening Primrose 


813 


>iooo 1 


Clove Stem 


827 


>1000 1 


Peach Kemal 


831 


>iooo 1 


Rapeseed 


841 


>iooo 1 


Teak 


844 


>iooo 1 


Jojoba 


915 


>iooo 1 


4-allyl anisoie 


925 


>1000 


Vcliver 


934 


>iooo 1 


Wheatgerm 


943 


>1000 


Avocado 


1002 


>1000 
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CLAIMS 

1- A method of reducing the level of ozone in a generally 
enclosed environment, which comprises releasing vapour from 
a terpenoid or a mixture of terpenoids into the environment 
at a controlled rate. 

2- A method according to Claim 1, which comprises 
releasing the terpenoid vapour at a rate of between 40 and 
120mg per hour. 

3. A method according to Claim 1 or Claim 2, which 
comprises releasing the terpenoid vapour at a rate of 
between 60 and lOOmg per hour. 

4. A method according to any of the preceding Claims, 
which comprises releasing the terpenoid vapour at a rate of 
about 80mg per hour. 

5. A method according to any of the preceding claims, 
wherein said terpenoid vapour is released by evaporation 
from an emission element. 

6- A method according to Claim 5 wherein said terpenoid 
vapour is released by evaporation from an emission element 
at normal room temperature (17° C to 25° C) . 

7 . A method according to Claim 5 or 6 wherein said 
emission element is exposed to natural, unforced 
ventilation. 
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8. A method according to any of Claims 5 to 7 wherein 
said emission element is located in a container 
configurable between an open position, in which the element 
is exposed to the ambient atmosphere and a closed position 
in which said element is generally enclosed within a 
housing . 

9. A method according to any of claims 5 to 8 wherein 
said emission element is a porous synthetic polymer 
element . 

10. A method according to Claim 8 wherein said synthetic 
polymer element is produced by moulding and/or sintering a 
starting material comprising a synthetic thermo-plastic 
polymer in particulate form. 

11. A method according to Claim 10 wherein the starting 
material is a high density polyethylene. 

12. A method according to Claim 9 or Claim 10, in which at 
least 80% by weight of the particles have a particle size 
within the range of from 1 to 500 micron. 

13. A method according to any of Claims 5 to 12, wherein 
said emission element, before absorption of said terpenoid, 
weighs from 5 to 15 grams. 

14. A method according to Claim 13 wherein the emission 
element contains between 10 and 20 grams of terpenoid 
liquid. 
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15- A method according to Claim 13, wherein the emission 
element contains about 15 grams of terpenoid liquid. 

16. A method according to any of Claims 5 to 15 wherein 
the void volume of the emission element is in the range of 

5 from 25% to 70% of the volume of the emission element. 

17. A method according to Claim 16, wherein the void 
volume of the emission element is between 30% and 55%. 

18. A method according to any of the preceding Claims 
wherein the average pore size of the emission element is 

10 between 10 and 100 microns. 

19. A method according to any of the preceding Claims 
wherein the or each terpenoid comprises a terpene or a 
carotenoid. 

20. A method as claimed in any of the preceding Claims, 
15 wherein the terpenoid, or at least one of the terpenoids 

comprises an essential oil. 

21. A method according to any of the preceding claims, 
wherein the terpenoid compounds or mixture thereof is 
selected from the group comprising lavender oil, orange 

20 oil, grapefruit oil, lime oil, myrtle oil, coriander oil, 

tea tree oil, elecampane oil, juniper oil, dill oil, lemon 
oil, elemi oil, Spanish sage oil, cypress oil, pine needle 
oil, lemon balm (melissa) oil, nutmeg oil, ylang ylang oil, 
basil oil, grapeseed oil, a phellandrene, a humulene, a 
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terpinene, limonene, a pinene, P caryophyllene, linalool, 
linalyl acetate. 

22. A method according to any of the preceding Claims, 
wherein the flash point of the or each terpenoid is at 
least 60°C . 

23. Use of at least one of lavender oil, orange oil, 
grapefruit oil, lime oil, myrtle oil, coriander oil, tea 
tree oil, elecampane oil, juniper oil, dill oil, lemon oil, 
elemi oil, Spanish sage oil, cypress oil, pine needle oil, 
lemon balm (melissa) oil, nutmeg oil, ylang ylang oil, 
basil oil, grapeseed oil, a phellandrine, a humulene, a 
terpinene, limonene, a pinene, P caryophyllene, linalool, 
linalyl acetate, or myrcene for the removal of ozone in a 
generally enclosed environment. 

24. Apparatus for removing ozone in a generally enclosed 
environment, said apparatus comprising an emission element 
of absorbent material impregnated with at least one 
terpenoid compound located within a container which in use 
allows free circulation of vapour into said environment. 

25. Apparatus according to Claim 24, wherein said 
container is reconf igurable between an open operational 
configuration, in which vapour evaporating from said 
emission element may dissipate into said environment, and a 
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closed configuration in which said emission element is 
enclosed, 

26. Apparatus according to Claim 24 or Claim 25, wherein 
said container comprises an inner housing having perforate 
walls, said inner housing being movably mounted with 
respect to an outer housing. 

27. Apparatus according to any of Claims 24 to 26, wherein 
said emission element comprises a porous polymer substrate 
impregnated with said terpenoid compound. 

28. Apparatus according to any of Claims 24 to 27, wherein 
said terpenoid compound comprises linalool. 

29. Apparatus according to any of Claims 24 to 28 wherein 
said emission element contains between 10 and 20 grams of 
linalool . 

30. Apparatus according to any of Claims 24 to 29, wherein 
said emission element has a void volume of between 25% and 
70% and an average pore size of between 10 and 100 microns. 
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Dear Sirs 



Patents Act 1977: Examination Report under Section 18(3) 



Latest date for reply: 



30 June 2003 



I enclose two copies of my examination report and a copy of the new citation. Please note 
that the top up search has been delayed until the citations listed in the report have been 
overcome. 



By the above date you should either file amendments to meet the objections in the enclosed 
report or make observations on them. If you do not, the application may be refused. 

You should note that the normal unextended period allowed for complying fully with the 
requirements of the Act will end on 31 December 2003, that is 12 months after the date of 
this letter. 



Yours faithfully 

RB.Li 

Robert Black 
Examiner 
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Patents Act 1977 

Examination Report under Section 18(3) 



Examiner: 
Tel: 

Date of report: 
Page 1/4 



Robert Black 

01633 813788 

31 December 2002 



Novelty (section 1(1) (a)) 



1. The invention as defined in claims 1, 5, 6, 8, 9, 12, 13, 16-21, 23, 24, 27 and 30 is 
not new because it has already been disclosed in the following documents: 



r^B 2210607 A 



/GB 2164853 A 



2196959 A 



^^/feP 0529937 A2 
x^JP-03-143526^ 

A/50?-i5592^ A I 
xi<^ vdfP 60-197222 A 



(RICOH) especially page 8 lines 1-4, and page 11 lines 16-19, 
relevant to claims 1,5, 19-21 and 23; 

(RICOH) especially page 2 lines 7-59, and page 3 lines 5-8, relevant 
to claims 1, 5, 19-21 and 23; 

(RECKITT) especially page 1 lines 13-17 and 50-56, page 1 line 64 
to page 2 line 4, and page 2 lines 19-43, relevant to claims 1,5,9, 
12, 13, 16-21, 24, 27 and 30; 

(COLT) especially page 2 colunm 2 lines 55-57, and claims 1 and 2, 
relevant to claims 1,5, 19-21 and 23; 

(SHIBAUCHI) especially WPI abstract 1991-225724, relevant to 
claims 1 and 5; 

(RICOH) especially WPI abstract 1990-143765, relevant to claims 1 
and 24; 

(CANON) especially WPI abstract 1990-033119, relevant to claims 
1, 5 and 8; 

(RICOH) especially WPI abstract 1987-231928, relevant to claims 1, 
5, 9, 19-21,23, 24 and 27; 

(RICOH) especially WPI abstract 1986-127578 and PAJ abstract, 
relevant to claims 1, 5, 19-21 and 23; and 

(MATSUSHITA) especially WPI abstract 1985-287057, relevant to 
claim 23. 



2. JP 60-197222 discloses the use of linalool to reduce the ozone concentration. 
Therefore claim 23 does not define an invention that is new. We regret that this document 
was not brought to your attention earlier, but it was cited against your equivalent PCT 
application. 

3. The other citations (all except JP 60-197222) disclose apparatus that slowly releases 
terpenoids. Although GB 2164853 does not state that it is used to accelerate the 
decomposition of ozone, it is clearly suitable and will indeed accelerate the decomposition 
of any ozone that happens to be in the environment. The terpenoid vapour is released by 
evaporation. This means that the above citations anticipate claims 1 and 5. 
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4. GB 2210607, GB 2196959, GB 2164853, EP 0529937, JP 62-155927 and JP 61- 
064315 all disclose at least some of the specified essential oils (plant extracts) stipulated in 
claims 21 and 23, so claims 19-21 and 23 lack novelty. 

5. In JP 01-310366 the terpenoids are released by evaporation from an emission 
element that can be enclosed within a housing or exposed to the ambient atmosphere, by 
opening and closing a cover. In GB 2164853 and JP 62-155927 the terpenoids are released 
from a porous synthetic polymer emission plate by evaporation, anticipating claims 5, 8 
and 9. 

6. In GB 2164853 90 wt, % particles are 50-350 micrometers. Before application of 
fragrance the support weighs 0.5-7 g, has an average pore size = 10-100 micrometers and 
30-55% void volume. Hence claims 12, 13 and 16-18 lack novelty. 

7. GB 2164853 and JP 62-155927 disclose containers that allow free circulation of 
vapour into the environment. The containers contain an emission element comprising an 
absorbent porous synthetic polymer inq}regnated with terpenoid. Therefore claims 24 and 
27 are anticipated. 

8. In GB 2164853 the polymer has a void volvune = 25-70% and pore size = 10-100 
micrometers, so claim 30 does not define a new invention. 

Inventive step (section l(l)(b)) 

9. The invention as defined in claims 6, 8, 10-13, 16-18, 22, 25, 28 and 30 is obvious 
in view of what has already been disclosed in the following documents: 



GB 2210607 A 
GB 2196959 A 
GB 2164853 A 
EP 0529937 A2 
JP 04-338212 A 

JP 02-090184 A 
JP 01-310366 A 
JP 62-155927 A 
JP 61-064315 A 
JP 60-197222 A 



(RICOH) relevant to claims 6 and 22; 
(RICOH) relevant to claims 6 and 22; 

(RECKITT) relevant to claims 6, 8, 10-13, 16-18, 22, 25, 28 and 30; 
(COLT) relevant to clakns 6 and 22; 

(RICOH) especially WPI abstract 1993-012077, relevant to claim 6, 
8 and 25; 

(RICOH) relevant to claims 6, 10-13, 16-18 and 30; 
(CANON) relevant to claim 6, 8, 10-13, 16-18, 22 and 25; 
(RICOH) relevant to claims 6, 8, 10-13, 16-18, 22 and 28; 
(RICOH) relevant to claims 6, 22 and 28; and 
(MATSUSHITA) especially WPI abstract 1985-287057, relevant to 
claim 28. 



10. We regret that JP 04-338212 was not brought to your attention earlier, but it was 
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cited against your equivalent PCX application. 

1 1 . Even if the invention defined by claim 8 is new, it is not inventive in the light of 
GB 2164853, JP 04-338212, JP 01-310366 and JP 62-155927. JP 01-310366 does not 
explicitly disclose that the terpenoids are released by evaporation. This is explicitly 
disclosed in JP 62-155927. GB 2164853 implies and JP 04-338212 expUcitly states that the 
ozone decomposing agent is released by evaporation from a container that can be opened or 
closed. There is no mention in JP 04-338212 what the ozone decomposing agent is, but it 
is quite clear from the other documents that it may be a terpenoid. 

12. Even if the invention defined by claims 10-13, 16-18 and 30 is new, it lacks an 
inventive step in the light of GB 2164853, JP 02-090184, JP 01-310366 and JP 62-155927. 
In GB 2164853 and JP 62-155927 the emission element is made by moulding and/or 
sintering particles of (high density in GB 2164853) polyethylene. When claims 5 and 8 are 
anticipated or obvious, then claims 10-13, 16-18 and 30 lack an inventive step. 

13. At least some of the terpenoids listed m GB 2210607, GB 2196959, GB 2164853, 
EP 0529937, JP 62-155927 and JP 61-064315 have a flash point greater than 60^C, and at 
least some of the terpenoids will evaporate at room temperatures. This destroys the 
inventive step of claims 6 and 22. 

14. GB 2164853 and JP 62-155927 disclose containers that allow free circulation of 
vapour into the environment. The containers contain an emission element comprising an 
absorbent polymer impregnated with terpenoid. The containers can be opened and closed, 
so as to control evaporation of the terpenoid, as noted in JP 04-338212. In JP 62-155927, 
JP 61-064315 and JP 60-197222 the terpeniod is linalool, so claims 25 and 28 are obvious. 

15. Please note that the top up search has been delayed until the citations listed above 
have been overcome and the scope of the invention becomes clearer. 

Scope (section 14(5)(a)) 

16. The claims define the scope of the invention. The paragraph on page 8 lines 19-21 
must be removed. 

Clarity (section 14(5)(b)) 

17. The said synthetic polymer referred to in claim 10 is not mentioned in any of the 
claims 1-8 to which it is appendant. A polymer is mentioned in claim 9. Did you intend 
claim 10 to be appendant to claim 9 rather than claim 8? 
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Support (section 14(5) (c)) 

18. Page 6 lines 1-4 imply that claim 12 should be appendant to claim 11 rather than 
claims 9 or 10. 

19. Claim 20 states that the terpenoid is an essential oil. There is no mention of that in 
the description, but only to the terpenoid being a plant extract on page 6 lines 19-22. 

20. In claim 22 you state that the terpenoid has a flash point of at least 60**C whereas 
on page 7 lines 6-8 you state that the terpenoid has a flash point greater than SO^'C. 

Registered Trade Marks 

21. Although it should preferably be avoided, if you wish to keep the references to the 
Registered Trade Mark "Vyon" on pages 5 and 9-13 of your specification, you should 
acknowledge that it is a Registered Trade Mark, possibly by using the abbreviation 
"(RTM)". If you do not insert an acknowledgment, I will do so in manuscript. 

Conflict with a corresponding European patent application 

22. This application appears to be similar to your European patent application published 
under No EP 1183089 Al, having the same priority date and designating GB. If patents 
granted on these two applications relate to the same invention, the Comptroller will in due 
course revoke the patent granted on the present application unless either you amend the 
present specification to remove the conflict or , before the date of grant of the present 
application under Section 25(1), you begin proceedings to surrender the European patent 
(UK). Of course if the GB designation is withdrawn before grant of the European patent, 
no action will be required under Section 73(2). 
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